(19) 



J 



EuropSisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

30.10.2002 Bulletin 2002/44 

(21) Application number: 02252806.1 

(22) Date of filing: 22.04.2002 



(n) EP 1 253 088 A1 

EUROPEAN PATENT APPLICATION 

(51) mtci7: B65D 21/06, B65D 19/18 



(84) Designated Contracting States: 


(72) Inventor: The designation of the inventor has not 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


yet been filed 


MC NL PT SE TR 




Designated Extension States: 


(74) Representative: Hlrsz, Christopher Stanislawetal 


AL LT LV MK RO SI 


Hepworth Lawrence Bryer & Bizley 




Merlin House 


(30) Priority: 26.04.2001 US 843222 


Falconry Court 




Baker's Lane 


(71) Applicant: Tan, Hong Sin 


Epping, Essex CM16 5DQ (GB) 


Singapore 760328 (SG) 





(54) Nesting stacking crate 

(57) A nesting stacking crate (1 0) comprises a base 
member (18) and upwardly outwardly flaring collapsible 
side walls (12,14) and end walls, as well as semi-hex- 
agonal corner members (26), all terminating at the top 
in a top rim (16). Attached to the top end of each hex- 
agonal comer member (26) is a stacking-support mem- 
ber (34) consisting of a support housing (36), preferably 
shaped substantially like a capital H, and a support 



blade (38) hingedly connected thereto which flips about 
the crossbar (40) of the H, between a nesting condition 
and a stacking condition. In the nesting condition, the 
blades (38) are rotated outwardly downwardly and lie 
extrinsic to the interior of the crate (10), thus allowing 
another like crate (10) to be nested inside. In the stack- 
ing condition they are rotated inwardly horizontally 
pointing generally diagonally towards the opposite cor- 
ner of the crate. 
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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001] The invention pertains to the field of nesting 
stacking containers. More particularly, the invention per- 
tains to a nesting crate with hexagonal corners each 
having a support member for stacking. 

DESCRIPTION OF RELATED ART 

[0002] Bins, crates, and other containers, especially 
those intended for industrial or commercial use, are em- 
ployed to contain and/or transport a variety of products, 
parts or raw materials. Stackability of filled bins or crates 
is desirable for efficient use of space during transporta- 
tion or storage of such goods. When stacked, it is im- 
portant to ensure that the crates do not move laterally 
or slide off the next-lower crate. Stability of stacking is 
easily achieved with non-nesting crates. Nesting of 
empty crates is also desirable so that the crates occupy 
less space and are easily moved in bulk. Manifestly, 
however, nestability requires the crate to be wider at the 
top than at the bottom, precluding the type of stacking 
mentioned above. 

[0003] Several nesting, stacking containers are 
known in the art. One method of achieving stackability 
of nesting containers consists of providing retractable 
laterally-projecting support members at the base of the 
container. An example is shown in U.S. Pat. No. 
4,872,574, CONTAINER (Lam 1989), one embodiment 
of which includes rectangular extension members 
housed in slots at the four corners of the base and ar- 
ranged to be slid outwardly to provide stability of stacked 
containers. Each extension member has a downwardly- 
projecting flange to prevent collapse of stacked contain- 
ers by preventing excessive relative displacement in a 
lateral direction. 

[0004] Another method of stacking nesting containers 
entails providing support members, such as flaps or 
rods, at the top rim of each container to support a similar 
container stacked above it. Several examples of such 
are shown in the art. In U.S. Pat. No. 4,872,574, referred 
to above, an alternate embodiment of the apparatus dis- 
closed therein includes support protrusions fused onto 
the rim in four locations near the comers. These are not 
ideal, however, as their fusion to the top rim interferes 
with nesting of empty containers. 
[0005] Such disadvantage is absent in devices where 
the support member rotates for positioning outside of 
the interior space of the container, as disclosed in U.S. 
Pat. No. 2,765,099, LUG BOX (Lively 1 956). That patent 
shows a container having hinged wings or leaves con- 
nected to the upper edge of each end wall, which rotate 
about a hinge disposed at the top of the end wall. When 
the wings are placed in a vertical position the containers 



nest one within another; when they are placed in a hor- 
izontal position pointing inwardly from the top rim of the 
end wall, the containers stack one on top of another. 
[0006] A similar approach is taken in U.S. Pat. Nos. 

5 2,293,966, RECEPTACLE (Best 1942) and 3,659,743, 
PLASTIC NESTING AND STACKING CASE (Box 
1972), but instead of wings or leaves, corner irons or 
brackets flip along an axis just below and parallel to the 
top rim of the end walls or side walls, to rest upon the 

10 side walls or end walls (respectively) and provide sup- 
port for the crate stacked upon it. The brackets are 
flipped back to the outside of the container for nesting. 
[0007] PCT international published application WO 
89/09168, PCT/GB89/00303, CRATES FOR TRANS- 

15 PORTING RUBBER BLOCKS OR SHEETS (Shaw, in- 
ternational publication date 5 Oct. 1989) discloses a 
stacking nesting crate having hinged support members 
located near the corner of the crate, each such member 
having a blade hinged about an axis parallel to the lon- 

20 gitudinal axis of the top rim. When not in use, the blade 
extends outwardly downwardly extrinsic to the crate's 
interior. When flipped, or rotated about its axis, the 
hinged support member lies in a substantially horizontal 
position extending inwardly towards the opposite side 

25 wall of the crate to support the base of an overlying 
crate. Although the support members are positioned 
near the corners, they are nevertheless embedded in 
the crate wall and extend outwardly perpendicularly 
therefrom. The disadvantage of such an arrangement is 

30 that the horizontal component of the downward/inward 
force vector resulting from stacking another crate on top 
is substantially perpendicular to the wall housing the 
support member, resulting in a risk of deformation of or 
breakage from the wall if the weight being supported be- 

35 comes too heavy. There is additionally a risk of defor- 
mation or breakage of the half-square corner members, 
which are inherently weaker than corner members that 
are half-hexagonal in horizontal cross section (see be- 
low). 

40 [0008] All of the above devices have square corners, 
whereby each corner has only two sides. Non-square 
corners, as for example semi-hexagonal corners, pro- 
vide added strength to a container. U.S. Pat. No. 
4,984,734, STACKABLE ARTICULATED CARTON 

45 TRAY APPARATUS (Zion 1991) discloses a stackable 
cardboard pizza carton with three-sided corners that are 
substantially hexagonal or octagonal in shape, to effec- 
tively retain a substantially circular pizza pie and support 
a similar carton stacked above it. The device is primarily 

so designed for stacking of multiple food products for de- 
livery to the consumer, and does not have a rigid frame. 
[0009] In addition to square comers being inherently 
weaker than hexagonal comers, there are two additional 
benefits to hexagonal comers. First, hexagonal comers 

55 allow placement of the stacking-support member in the 
middle of the comer member instead of merely near the 
comer member or on one side of the comer member. 
This provides for extra support from all of the comer 
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member's sides — the middle side as well as the two out- 
er sides of the semi-hexagon — of the weight placed on 
top. Second, when the crate is placed in the nesting con- 
figuration, the support blades extend outwardly down- 
wardly to the corner rather than to the side or end of the 
crate. This means that the outward ly-d own wardly ex- 
tending support blades occupy a gap that the hexagonal 
comer carves out of the square corner that would oth- 
erwise be present, and so multiple stacks of nested 
crates can be placed side-by-side and/or end-to-end 
without the outward ly-downwardly extending support 
blade getting in the way. Finally, it is noted that with sup- 
port blades placed in the middle of a hexagonal corner, 
in the stacking position the blades extend diagonally 
generally towards the opposite corner of the crate rather 
than toward the opposite side wall. 
[0010] Accordingly, while nesting crates with support 
members for stackability are known in the art, none in- 
clude non-square comers designed to provide added 
strength to the corner. A fortiori, none comprise support 
members extending from non-square corners for added 
stacking-support strength. 

SUMMARY OF THE INVENTION 

[001 1 ] The present invention comprises a substantial- 
ly rectangular crate having upwardly outwardly flaring 
collapsible side walls and end walls which terminate at 
the top in a top rim. The invented crate also includes a 
base with an upper surface and a lower surface, the low- 
er surface preferably having spaced hollow feet each 
adapted to receive the blade of a forklift truck under- 
neath each side or end wall. The invented crate further 
includes comer members disposed between each pair 
of adjacent walls. The corner members extend upwardly 
outwardly from the bottom of the crate and include three 
sides, preferably forming in cross section a semi-hexa- 
gon. Such comer members are hereinafter referred to 
as "hexagonal corners." 

[001 2] Each hexagonal comer has a stacking-support 
member disposed near the top thereof, which includes 
an H-shaped stacking-support housing and a support 
blade rotatably mounted upon the crossbar of the H. The 
support blade rotates about the cross bar, which lies 
along an axis parallel to the middle side of the comer 
when viewed in cross-section. The top of the 'H' is pref- 
erably at approximately the same height as the top of 
the crate's rim, with the crossbar being below that 
height 

[001 3] In the nesting configuration, the crate's support 
blades are rotated outwardly downwardly and remain 
extrinsic to the interior of the crate for nesting. In the 
stacking configuration, the blades are rotated about the 
crossbar of the stacking-support housing such that they 
point inwardly horizontally and diagonally across gener- 
ally toward the center of the crate, to support the base 
of another crate. They are thus positioned within a plane 
parallel to the plane containing the top of the crate's rim, 



but slightly below it due to the cross bar of the 'H' being 
below the top of the 'H\ In this configuration another sim- 
ilar crate can be stacked upon the first crate for conven- 
ience of transport or storage of goods, with the bottom 

5 of the upper crate resting upon the support blades of the 
lower crate. Because the plane of the lower crate's sup- 
port blades is below the top edge of the crate's rim, the 
upper crate is prevented from moving laterally or sliding 
off the crate beneath. For further stability of stacked 

10 crates, it is preferable that the feet of each crate have 
depressions or indentations that match the stacking- 
support blades of a crate below when the latter is in the 
stacking configuration. 

15 BRIEF DESCRIPTION OF THE DRAWING 

[0014] 

Fig. 1 shows an isometric view of the invented crate 
20 having hexagonal comers. 

Fig. 2 is an enlarged fragmentary view of the stack- 
ing-support member at the hexagonal corners of the 
invented crate, in the stacking configuration. 

25 

Fig. 3 is an end view of a single crate in the nesting 
configuration. 

Fig. 4 is a side view of a single crate in the nesting 
30 configuration. 

Fig. 5 is a side view of two nested crates. 

Fig. 6 is an end view of two nested crates. 

35 

Fig. 7 is a top view of a single crate in the nesting 
configuration. 

Fig. 8 is an end view of a single crate in the stacking 
40 configuration. 

Fig. 9 is a side view of a single crate in the stacking 
configuration. 

<5 Fig. 10 is an end view of several stacked crates. 

Fig. 11 is a side view of several stacked crates. 

Fig. 1 2 is a top view of a single crate in the stacking 
50 configuration. 

Fig. 13 is a bottom view of the invented crate. 

DETAILED DESCRIPTION OF THE INVENTION 

55 

[0015] To assist in a better understanding of the 
present invention, a specific embodiment of the inven- 
tion will now be described in detail. Although such is the 
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preferred embodiment, it is to be understood that the 
invention can take other embodiments. This detailed de- 
scription of the invention will include reference to Figs. 
1 through 1 3. The same reference numerals will be used 
to indicate the same parts and locations in all the figures 
unless otherwise indicated. It will be apparent to one 
skilled in the art that the present invention may be prac- 
ticed without some of the specific details described 
herein. In other instances, well-known structures and 
devices are shown in block diagram form. 
[001 6] Referring now to Fig. 1 , the invented crate (1 0) 
is composed of upwardly outwardly flaring collapsible 
side walls (12) and end walls (14) which terminate at the 
top in a toprim (16). For convenience, the walls (12) and 
(14), respectively, are arbitrarily referred to throughout 
the present specification as side walls and end walls, it 
should be understood, however, that these terms can 
be used interchangeably, and that the relative dimen- 
sions of the side walls and end walls is not important. 
The walls (12, 14) are connected to a base (18) having 
an upper surface (20) and a lower surface (22), the lower 
surface preferably having spaced hollow feet (24) each 
adapted to receive the blade of a forklift truck (not 
shown). Preferably, the above-described components 
of the crate (10) are formed from high-density polyeth- 
ylene or other suitably polymeric materials. However, 
these components could be formed from other materials 
without departing from the scope of the invention. 
[0017] The invented crate (10) also includes four com- 
er members (26), each disposed between a pair of ad- 
jacent walls (12, 14). The corner members (26) extend 
upwardly outwardly from the bottom of the crate (1 0) and 
include three sides (30, 31, 32), preferably forming in 
cross section a semi-hexagon. The half-hexagonal 
structure enhances the strength and durability of the 
crate. Each such hexagonal comer member (26) in- 
cludes a stacking-support member (34) disposed near 
the top thereof, which includes a substantially vertically- 
oriented H-shaped stacking-support housing (36) and a 
support blade (38) hingedly mounted upon the crossbar 
(40) of the H. The support blade (38) rotates about the 
cross bar (40), which lies along a horizontal axis parallel 
to the middle side (31) of the corner member (26). The 
top of the stacking-support housing (36) is preferably 
located at approximately the same height as the crate's 
top rim (16). The axis about which the support blade (38) 
rotates is therefore below the top rim (16). 
[0018] Fig. 2 is an enlarged fragmentary view from 
outside the crate showing the structure of the stacking- 
support member (34) in the stacking configuration. The 
same stacking-support member (34) can be seen in the 
nesting configuration in Figs. 3-6. In the nesting config- 
uration, the support blades (38) extend outwardly down- 
wardly and remain extrinsic to the interior of the crate 
(10), so that an identical empty crate can be nested in- 
side it. Figs. 3 and 4 are end and side views, respective- 
ly, of a single crate in this configuration. Figs. 5 and 6 
are side and end views, respectively, of two nested 



crates in this configuration. Fig. 7 is a top view of a crate 
in this configuration. 

[0019] Referring again to Fig, 2, in the stacking con- 
figuration of the stacking-support member (34), the 

5 blade (38) is rotated about the crossbar (40) of the stack- 
ing-support housing (36) such that it points inwardly hor- 
izontally, and diagonally generally towards the opposite 
corner of the crate, to support the crate stacked on top. 
Each support blade (38) has a substantially "diving 

10 board" shape with a horizontal portion (42) and a vertical 
portion (44). When a crate is placed (stacked) upon the 
receiving crate, the weight of the stacked container 
pushes down upon the horizontal portion (42), thus 
causing, through pivoting action about the crossbar 

15 (40), force to be exerted backward by the vertical portion 
(44) and downward and inward by the crossbar (40). Un- 
like prior art crates, the stacking-support members (34) 
of the invented crate (10) are located within the hexag- 
onal comers for added strength. The downward weight 

20 of the upper crate is thus placed upon corners that are 
stronger than the half-square comers of prior art crates. 
In this configuration all four blades (38) are positioned 
within a plane parallel to the plane containing the top 
rim, but below it due to the cross bar (40) being below 

25 the top of the 'H'. The overlaying crate's feet cause its 
weight to be distributed evenly to all the upright hexag- 
onal comer members (26) of the lower crate, thus en- 
hancing the stability of the lower crate. Accordingly, 
there are three sides (30, 31, 32) to each corner to ab- 

30 sorb the downward/inward force exerted by the stack- 
ing-support member (34). The angle between the hori- 
zontal component of the force vector of the crossbar (40) 
and the two outer sides (30, 32) of the hexagonal comer 
member (26) is significantly less than 90 degrees, thus 

35 minimizing the risk of deformation of or breakage from 
the comer members (26) that house the stacking-sup- 
port members (34). 

[0020] Figs. 8 and 9 show end and side views, respec- 
tively, of the invented crate with the stacking-support 

40 members (34) in the stacking configuration. In this con- 
figuration another similar crate can be stacked upon the 
first crate for convenience of transport or storage of 
goods, with the bottom of the upper crate resting upon 
the support blades (38) of the lower crate. Because the 

45 plane of the lower crate's support blades (38) is below 
the top rim (16), the upper crate is prevented from mov- 
ing laterally or sliding off the lower crate upon which it 
is stacked. Preferably, as well, the bottom surface of the 
feet contain depressions or indentations that match the 

so shape of the blades, for further assurance against lateral 
movement of the stacked crate. This can be seen in Fig. 
13, which shows a view of the invented crate looking 
upward from underneath. The spaced hollow feet (24) 
contain slight, generally diagonally-pointing, indenta- 

55 tions (25) that match the shape of the support blades of 
a crate underneath when those support blades are ro- 
tated such that they are in the stacking position. 
[0021] Referring to Fig. 1 2, a top view of a crate in the 
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stacking configuration is provided. In this configuration 
the support blades (38) do not extend backwards be- 
yond the outer edge of the rim (16), thus enabling the 
rims of adjacent crates to be placed flush against each 
other for optimal loading during storage and transport of 5 
filled crates. Figs. 10 and 11 are end and side views, 
respectively, of multiple stacked crates in this configu- 
ration, albeit the top crate has its stacking-support mem- 
bers in the nesting configuration as no crate is stacked 
on top of it. To stack a crate on top of the top crate, one 10 
need simply flip (by hand) the four support blades at the 
comers into the stacking position, and then place the 
overlying crate on top of the stack. 
[0022] Accordingly, it is to be understood that the em- 
bodiments of the invention herein described are merely *5 
illustrative of the application of the principles of the in- 
vention. Reference herein to details of the illustrated 
embodiments is not intended to limit the scope of the 
claims, which themselves recite those features regard- 
ed as essential to the invention. 20 



Claims 

1. A nesting stacking crate for storage or transporta- 25 
tion of goods comprising: 

a) a base having an upper surface and a lower 
surface, the lower surface having a plurality of 
hollow feet spaced apart to receive lift truck 30 
forks for lifting and conveyance; 

b) four walls connected to the base comprising 
two upwardly and outwardly flaring side walls 
facing each other and two upwardly and out- 35 
wardly flaring end walls facing each other; 

c) four upwardly and outwardly flaring comer 
members having three sides, a top end and a 
bottom end, each being substantially semi-hex- *o 
agonal in horizontal cross section, wherein 
each comer member is disposed between and 
connected to a pair of adjacent walls, the tops 

of the four walls and the tops of the four corner 
members collectively forming a top rim; and 45 

d) four stacking-support members, one at- 
tached to the top end of each comer member, 
wherein each stacking support member has a 
stacking-support housing and a support blade so 
hingedly attached thereto which is pivotally 
movable from a stacking condition in which the 
blade extends substantially horizontally and di- 
agonally across generally toward an opposite 
comer member of the crate, to a nesting condi- 55 
tion in which the blade extends outwardly 
downwardly from the rim; 



so that with the blades of the stacking-support 
members in the stacking condition an overlying 
crate is receivable inside the top rim with the blades 
of the stacking-support members supporting the 
overlying crate, and with the blades of the stacking- 
support members in the nesting position, the over- 
lying crate may nest inside the crate with the base 
of the overlying crate substantially adjacent to the 
base of the receiving crate. 

2. The crate of claim 1 wherein the stacking-support 
housing is shaped substantially as a capital H and 
the blade attached thereto pivots about a crossbar 
of the capital H. 

3. The crate of claim 1 wherein the support blade, 
when in the stacking condition, lies in a plane below 
a plane containing the top rim so that the top rim 
prevents another crate stacked on the crate from 
moving laterally or sliding off of the crate. 

4. The crate of claim 1 wherein each foot has a bottom 
surface containing a depression adapted to receive 
a support blade of another like crate beneath it 
when the support blades of the crate beneath are 
in the stacking condition. 

5. The crate of claim 1 wherein the base, feet, walls, 
and comer members are formed from high-density 
polyethylene. 
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